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[SUBJECT] 

The extract of the sea weed belonging to the 
Monostroma genus of a Chlorophyceae, a Ulva 
genus, an Entermorpha, a Bryopsis genus, a 
Caulerpa genus, a Codium genus, the 
Heterochordaria genus of a Phaeophyceae, a 
Cladosiphon genus, a Nemacystus genus, an 
Ecklonia genus, a Lessonia genus, a 
Macrocystis genus, the Fucus, an Ascophyllum 
genus, a Durbillea genus, the Porphyra of a 
Rhodophyceae, a Gelidium amansii genus, a 
Gelidium subcostatum genus, a Pterocladia, a 
Gloiopeltis genus, an Eucheuma, a Gigartina, 
Iridaea genus, a chondrus ocellatus (red algae) 
genus, a Rhodymenia genus, a Ceramium 
genus is contained as an active ingredient. 

The hyaluronidase inhibitor characterized by 
the above-mentioned. 



[SOLUTION] 

Ageing prevention of the activated skin of a skin 
cell is achieved by the hyaluronic acid 
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decomposition inhibitory effect. 
Generationof a wrinkles or rough skin is 
prevented. It has the outstanding effect which 
gives the smooth, moist, and youthful. 

By blending this with external preparation, 
such as the skin, the hyaluronidase inhibitor 
suitable for highly safety skin external 
preparation etc. is provided. 

Moreover, the wettability of a joint is 
maintained and it is still useful also as the anti- 
inflammation and an antiallergic agent as a 
therapeutic agent of a joint etc. 

It can use various applications, such as a 
pharmaceutical, a quasi-drug, and cosmetics. 



[CLAIMS] 
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[CLAIM 1] 

A hyaluronidase inhibitor, in which the extract of 
the sea weed belonging to the Monostroma 
genus of a Chlorophyceae, a Ulva genus, an 
Entermorpha, a Bryopsis genus, a Caulerpa 
genus, a Codium genus, the Heterochordaria 
genus of a Phaeophyceae, a Cladosiphon 
genus, a Nemacystus genus, an Ecklonia 
genus, a Lessonia genus, a Macrocystis genus, 
the Fucus, an Ascophyllum genus, a Durbillea 
genus, the Porphyra of a Rhodophyceae, a 
Gelidium amansii genus, a Gelidium 
subcostatum genus, a Pterocladia, a Gloiopeltis 
genus, an Eucheuma, a Gigartina, Iridaea 
genus, a chondrus ocellatus (red algae) genus, 
a Rhodymenia genus, a Ceramium genus is 
contained as an active ingredient. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the hyaluronidase 
inhibitor which has the outstanding 
hyaluronidase inhibitory activity and which 
consists of a very highly safety sea weed 
extract. 
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[PRIOR ART] 

A hyaluronidase is the hydrolase of hyaluronic 
acid. 

It is widely distributed over an animal tissue 
besides the skin. 

The hyaluronic acid used as the substrate of 
this enzyme is one type of mucopolysaccharide 
which exists in tissue, such as skin, a ligament, 
a synovial fluid, and the vitreous body of the 
eyes, mostly. 

For example, in the skin, the important role is 
achieved to protection of a cell, transport of a 
nutrition, the keeping of tissue moisture, the 
maintenance of softness, etc. Moreover the 
important role is achieved to a maintenance, the 
lubricative retaining, etc. of tissue structure and 
a function as a synovial fluid. 
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[0003] 

Reducing the amount of living body hyaluronic 
acid in the skin or a joint according to ageing or 
morbid condition is known. As a result, the 
increase in a reduction of a skin dryness, rough 
skin, tension, and springiness, blotches, and 
wrinkles is caused. Or the articular pain by 
wettability aggravation of a joint etc. is caused. 

About such condition, it is considered that a 
hyaluronidase inhibitor is contributed to a 
maintenance of the amount of living body 
hyaluronic acid by suppressing decomposition 
of hyaluronic acid. 

Moreover, recently, measures, such as an 
application on the skin of the cosmetics which 
blended the hyaluronic acid, and an injection of 
the hyaluronic acid to a joint, are taken. 

However, a hyaluronidase inhibitor is 
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applicable also to stabilization 
exogenism hyaluronic acid. 



of these 



[0004] 

Furthermore, a hyaluronidase is activated at the 
time of inflammation. 

The matrix of a connective tissue is 
destroyed. The enhancement of the infiltration 
to the tissue of the cell of an inflammation type 
and the permeability of the blood vessel is 
carried out. It is known that possibility of being 
interposed between the process of the 
histamine liberation from the mast cell in type I 
allergy is high. 

Therefore, a hyaluronidase inhibitory activity 
participates in a maintenance of the hyaluronic 
acid level in a living body. Also anti- 
inflammation and an antiallergic activity show a 
high correlation. 

The hyaluronidase inhibitory activity is 
actually observed to many, such as indometacin 
which is the anti-inflammable_agent developed 
until now and an antiallergic agent, aspirin, a 
disodium cromoglycate, and a tranilast. 



[0005] 

It has the hyaluronidase inhibitory activity which 
excelled from the above-mentioned. 

And in case of application on human bodies, 
such as the skin, it had a high safety. 
Development of the hyaluronidase inhibitor of 
an above is anticipated. 
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[&m*f&&:L£ 0 ti-%Wk [PROBLEM ADDRESSED] 
jg] This invention aims at providing the 

Hftfcfc — & hyaluronidase inhibitor which has the 
outstanding hyaluronidase inhibitory activity and 
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moreover excelled in safety. 
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[SOLUTION OF THE INVENTION] 

The present inventors examined by making 
objective various natural product, especially a 
plant extract that an above subject should be 
solved. 

About an land plant, the substance which has 
a hyaluronidase inhibitory activity from the tea 
polyphenols extracted from the tea currently 
used for by drinking (Unexamined Japanese 
Patent 6- 9391 ), the citrus unshiu peel currently 
used as the galenicals or food and drink, an 
Aurantii immaturi Fructus, the extract of a 
momordicae fructus (Unexamined Japanese 
Patent 6- 80576), the Quercus salicina extract 
which is a plant of a Fagaceae (Unexamined 
Japanese Patent 6- 239757), Cashew nut shell 
oil (Unexamined Japanese Patent 6- 329526), 
Anacardiaceae plant extract (Unexamined 
Japanese Patent 7- 10765) is found out. 

However, the present inventors performed 
the screening earnestly that a new 
hyaluronidase inhibitor should be developed. 
A target hyaluronidase inhibitory activity is 
found out in the extract of sea weed shown 
below as a result. 

It came to complete this invention. 



[0008] 

Namely, the hyaluronidase inhibitor of this 
invention contains the extract of the sea weed 
belonging to The Monostroma genus of a 
Chlorophyceae, a Ulva genus, an Entermorpha, 
a Bryopsis genus, a Caulerpa genus, a Codium 
genus, the Heterochordaria genus of a 
Phaeophyceae, a Cladosiphon genus, a 
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Nemacystus genus, an Ecklonia genus, a 
Lessonia genus, a Macrocystis genus, the 
Fucus, an Ascophyllum genus, a Durbillea 
genus, the Porphyra of a Rhodophyceae, a 
Gelidium amansii genus, a Gelidium 
subcostatum genus, a Pterocladia, a Gloiopeltis 
genus, an Eucheuma, a Gigartina, Iridaea 
genus, a chondrus ocellatus (red algae) genus, 
a Rhodymenia genus, a Ceramium genus as an 
active ingredient. 
It is characterized by the above-mentioned. 
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[EFFECT] 

About the mechanism that the sea weed extract 
of this invention demonstrates the excellent 
ageing preventing effect to the skin etc., the 
hyaluronidase inhibitory activity substance 
contained in an extract suppresses 
decomposition of the hyaluronic acid in a skin 
cell, and maintains the level. A reduction of the 
moisture retention of the skin, softness, and 
springiness is restrained, and remarkable skin 
ageing-preventive effect etc. is shown. It 
assumes as mentioned above. 

Moreover, it becomes prevention of the 
inflammation resulting from a hyaluronidase, or 
allergy, and a treatment with effectiveness by 
the excellent hyaluronidase inhibitory activity. 



[0010] 

Below, the content of this invention is explained 
in detail. 

As the sea weed used for this invention, For 
example, in the Monostroma genus of a 
Chlorophyceae, Monostroma nitidum 

(Monostroma nitidum), in a Ulva genus A Ulva 
pertusa (Ulva pertusa), Ulva sublittoralis, at an 
Entermorpha, it is an Enteromorpha prolifera 
(Enteromorphaprolifera). at a Bryopsis genus, it 
is a Bryopsis plumosa (Bryopsis plumosa). at a 
Caulerpa genus, it is a Caulerpa lentillifera 
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(Caulerpa lentillifera). 

At a Codium genus, it is a mill (Codium 
fragile), at the Heterochordaria genus of a 
Phaeophyceae, a Heterochordaria abietina 
(Analipus japonicus), at a Cladosiphon genus, 
an Okinawa mozuku seaweed (Cladosiphon 
okamuranus), at a Nemacystus genus, a 
Mozuku seaweed (Nemacytus decipiens) 
(Nemacystisdecipiens), at an Ecklonia genus, 
an Ecklonia cava (Ecklonia cava) and Ecklonia 
maxima, at a Lessonia genus, Lessonia 
nigrescens, at a Macrocystis genus, giant kelp 
(Macrocystis pyrifera), at the Fucus, a Fucus 
evanescens (Fucus evanescens), at an 
Ascophyllum genus, Ascophyllum nodosum. 

At a Durbillea genus, Durvillea antarctica, at 
the Porphyra of a Rhodophyceae, a Porphyra 
tenera (Porphyra tenera), Porphyra yezoensis 
(Porphyra yezoensis), at a Gelidium amansii 
genus, a Gelidium amansii (Gelidium amansii), 
at a Gelidium subcostatum genus, a Gelidium 
subcostatum (Beckerella subcostata), at a 
Pterocladia, Pterocladiatenuis, at a Gloiopeltis 
genus, a Gloiopeltis furcata (Gloiopeltis 
furcata), Gloiopeltis tenax (Gloiopeltis tenax), 
at an Eucheuma, Eucheuma cottonii, 
Eucheuma spinosum, at a Gigartina, Gigartina 
chamissoi, at Iridaea genus, Iridaeapulchra, 
Chodrus yendoi (another name Iridaea 
cornucopiae) (Iridaea . cornucopiae), at a 
chondrus ocellatus (red algae) genus, Chodrus 
ocellatus f. crispus (Chondrus crispus) 
chondrus ocellatus (red algae) (Chondrus 
occellatus), at a Rhodymenia genus, a 
Rhodymenia palmata (Rhodymenia palmata), 
A Ceramium boydenii (Ceramium boydenii) at a 
Ceramium genus can be mentioned. 
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[0011] 

Particularly limitation does not have a method of 
extracting this invention substance. A usual 
extraction method is adopted. It is selected out 
of the group which consists of water, hydrophilic 
organic solvent, and other organic solvent etc. It 
is used alone, or 2 or more sorts of arbitrary 
mixed solvent is used. 

As an organic solvent, for example, 
methanol, an ethanol, an isopropanol, n- 
butanol, 1,3- butylene glycol, a propylene 
glycol, an ethyl acetate, acetone, methyl ethyl 
ketone, acetonitrile, a dimethyl sulfoxide, a 
dimethylformamide, chloroform, n -hexane, 
benzene, etc. are mentioned. 

Among these, It is preferable to extract 
particularly using water or the mixture of water 
and lower alcohols, such as methanol, ethanol, 
and isopropanol. 

As for water in this case, and the ratio of a 
lower alcohol, it is preferable that water/lower 
alcohol is 100,0-30/70 (V7V, volume ratio). 

As for the ratio of a sea weed raw material 
and an extracting solvent, A sea weed raw 
material (dried product) / solvent ratio is in the 
range of 1/50 - 1/2 preferably. 

As the other extraction condition, particularly 
limitation does not have extraction temperature. 

However, in the range of 5 - 80 degrees- 
Celsius, it is preferable, to conduct for one to 
24 hours, stirring. 

Particularly extraction pH is limited if it does 
not incline to extreme acid and extreme 
alkalinity. 
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[0012] 

This extract may be used as it is. Or it may use 
as dilution liquid. 

It is good also as concentration extract. 
Moreover it is made into dry powder by 
lyophilization and it may prepare it in the shape 
of a paste. 

When preparing to dry powder, it dissolves in 
water or lower alcohols, such as methanol 
containing, an ethanol, and an isopropanol 
including water, previously, and uses. 

Or it is preferable to solubilize in the external 
composition containing water below-mentioned. 
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[0013] 

As the formulation of the hyaluronidase inhibitor 
of this invention, for example, it can make 
internal use agents, such as a tablet, a capsule, 
a powder, an internal use liquid, and a fine 
granule. Moreover, it can use for outer layers, 
such as the liniment, the spray agent, the lotion, 
and the salve. 

When using as skin external preparation, the 
sea weed extract which is an essential 
component can be blended by arbitrary 
concentration. 

However, it is good to make it blend 0.01 to 
30weight% (only henceforth "%"), preferably 
0.1-10% in various skin external preparations 
usually. 
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[0014] 

In skin external preparation which blended the 
sea weed extract which is the essential 
component of this invention, may blend an 
above essential component, and also the raw 
material usually used for external preparation, 
for example, a surfactant, an oil component, 
alcohols, a moisturizer, a thickener, 
preservative, antioxidant, a chelating agent, pH 
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regulator, a fragrance, the dye, a ultraviolet 
absorption * scattering agent, vitamins, amino 
acids, water, etc. 
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[0015] 

Specifically, as a surfactant, nonionic surface 
active agents, such as a lipophilic glycerol 
mono stearate, an self-emulsifying glycerol 
mono stearate, a polyglycerol mono stearate, 
sorbitan mono-olate, a polyethyleneglycol mono 
stearate, polyoxyethylene sorbitan mono-olate, 
polyoxyethylene cetyl ether, Polyoxyethylene- 
ized sterol, polyoxyethylene-ized lanolin, a 
polyoxyethylene-ized yellow bees wax and the 
polyoxyethylene hydrogenated_castor_oil, 
anionic surfactants, such as sodium stearate, 
palmitic acid potassium, cetyl sodium sulfate, 
lauryl sodium phosphate, a palmitic acid 
triethanolamine, the polyoxyethylene lauryl 
sodium phosphate, N-acyl sodium glutamate, 
cationic surfactants, such as a stearyl chloride 
dimethylbenzyl ammonium and a stearyl 
chloride trimethyl ammonium, amphoteric 
surfactants, such as a hydrochloric acid alkyl 
amino ethyl glycine liquid and lecithin, etc. can 
be illustrated. 



[0 0 16] [0016] 

Wfib LT(±, fc-rv/Jfc* As an oil component vegetable oil and fats, 

#>t7^~?fi such as a castor oil, olive oil, cacao oil, camellia 

^ ^ a ^ )fU- oil ' palm tree oil ' a Japan tallow ' a j° J0ba oil ' 
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grape seed oil, and avocado oil, animal fat 
and oils, such as mink oil and egg yolk oil 
waxes, such as a yellow bees wax, a 
spermaceti wax, lanolin, a carnauba wax, and 
candelilla wax, hydrocarbons, such as a liquid 
paraffin, squalane, a micro crystalline wax, a 
cerecin wax, a paraffine wax, and vaseline 
nature and synthetic fatty acids, such as lauric 
acid, myristic acid, a stearic acid, an oleic acid, 
an iso stearic acid, and a behenic acid, nature 
and synthetic higher alcohols, such as a 
cetanol, a stearyl alcohol, a hexyl decanol, an 
octyl dodecanol, and lauryl alcohol, ester, such 
as an iso propyl myristirate, an isopropyl 
palmitate, a myristic acid octyl dodecyl, an oleic 
acid octyl dodecyl, and a cholesterol olate, can 
be illustrated. 



[0017] 

As a moisturizer, polyhydric alcohols, such as 
glycerol, a propylene glycol, 1,3- butylene 
glycol, sorbitol, a polyglycerol, 
polyethyleneglycol, and a dipropylene glycol, 
NMF components, such as an amino acid, a 
sodium lactate, and a sodium pyrrolidone 
carboxylate, and water-soluble polymeric 
materials, such as hyaluronic acid, a collagen, 
the mucopolysaccharide, and a chondroitin 
sulfate, etc. can be illustrated. 



[0018] 



[0018] 

As a thickener, naturally occurring polymers 
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substances, such as a sodium alginate, a 
xanthan gum, a silicate aluminium, a quince 
seed extract, a tragacanth gum, and a starch, 
semisynthesis polymeric materials, such as a 
methyl cellulose, a hydroxyethyt cellulose, 
carboxymethylcellulose, a soluble starch, and a 
cation-ized cellulose, synthetic polymeric 
materials, such as a carboxy vinyl polymer and 
polyvinyl alcohol, etc. can be illustrated. 



[0019] 

As preservative, benzoate, a salicyte, a sorbic 
acid salt, dehydro acetate, paraoxy benzoate, 
2,4,4'-trichloro- 2*- hydroxy diphenylether, 
3,4,4'-trichlorocarbanilide, a benzalkonium 
chloride, a hinokitiol, a resorcinol, an ethanol, 
etc. can be illustrated. 



[0020] 

As antioxidant, dibutyl hydroxy toluene, butyl 
hydroxyanisole, a propyl gallate, an ascorbic 
acid, etc. can be illustrated. As a chelating 
agent, the disodium edetate, an 
ethylenediaminetetraacetic acid salt, a 
pyrophosphate, hexa metaphosphate, a citric 
acid, tartaric acid, gluconic acid, etc. can be 
illustrated. As a pH regulator, sodium hydroxide, 
a triethanolamine, a citric acid, sodium citrate, a 
boric acid, borax, a potassium hydrogen 
phosphate, etc. can respectively be illustrated. 
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[0021] 

As a ultraviolet absorption * scattering agent, 2- 
hydroxy- 4- methoxy benzophenone, an octyl 
dimethyl para amino benzoate, ethylhexyl para 
methoxy cinnamate, a titanium oxide, kaoline, a 
talc, etc. can be illustrated. 

As vitamins, a vitamin A, the vitamin B, the 
vitamin C, a vitamin D, the vitamin E, the 
vitamin F, a vitamin K, the vitamin P, the vitamin 
U, a carnitine, a ferulic acid, (gamma)- orizanol, 
(alpha)- lipoic acid, oroticacids, those 
derivatives, etc. can be illustrated. 

As amino acids, a glycine, an alanine, valine, 
a leucine, isoleucine, serine, threonine, 
phenylalanine, a tyrosine, tryptophan, cystine, 
cysteine, methionine, a proline, hydroxyproline, 
aspartic acid, glutamic acid, arginine, histidine, 
lysines, their derivatives, etc. can be illustrated. 



[0022] 

In addition, an arbitrary component is not limited 
to these. 

An above essential component and an 
arbitrary component are blended suitably. For 
example, skin external preparation which 
contains 0.01-30% of the sea weed extracts of 
this invention, 0-80% of oil components as an 
arbitrary component, 0-12% of surfactant, 1- 
15% of moisturizer, purified water balance, and 
an preservative trace can be provided. 

Specifically, it can use as product forms, such 
as cream, a milky lotion, a skinjotion, an 
essence, a pack agent, a under makeup, 
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foundation, a jelly agent, and the salve. 



[0023] 

When the example in the case of using the 
hyaluronidase inhibitor of this invention as skin 
cosmetics is shown, it is as following (1 )- (4). 

(1 ) In the case of cream for the skins Cream 
for the skins containing 0.1-10% of the sea 
weed extracts of this invention, 20-70% of oil 
components, 2-7% of surfactants, 1-10% of 
moisturizers, Purified water balance, 
Preservative trace amount, Fragrance trace. 



[0024] 

(2) In the case of a milky lotion 

The milky lotion containing 0.1-10% of the 
sea weed extracts of this invention, 10-40% of 
oil components, 0-15% of alcohols 1-5% of 
surfactants, 1-10% of moisturizers, 0-2% of 
thickeners, Purified water balance, Preservative 
trace amount, Fragrance trace. 



[0025] 

(3) In the case of a skinjotion and an 
essence The skinjotion, and an essence 
containing 0.1-10% of the sea weed extracts of 
this invention, 5-20% of alcohols 0-2% of 
surfactants, 2-8% of moisturizers, 0-2% of 
thickeners, 0-0.5% of antioxidant, 0-0.1% of 
chelating agents, 0-0.2% of pH regulators, 
Purified water balance, Preservative trace 
amount, the dye 0 - trace amount, Fragrance 
trace. 
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[0026] 

(4) In the case of a pack agent 

The pack agent containing 0.1-10% of the 
sea weed extracts of this invention, 2-10% of 
alcohols 2-10% of moisturizers, 0-20% of 
inorganic fine particles, 10-20% of film forming 
agents, Purified water balance, Preservative 
trace amount, Fragrance trace. 



[0 0 2 7] 
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[Example] 

Next, an Example, an EXPERIMENT, etc. 
specifically explain this invention. 

However, this invention is not limited to the 
following Examples. 

[0028] 

Manufacture example (manufacture of a sea 
weed extract) 100g of the dried products of a 
Heterochordaria abietina is stirred for 3 hours 
with 20 -fold quantity water. 

The supernatant liquid is carried out 
concentration and lyophilization. Then, 16g of 
Heterochordaria abietina extracts was obtained. 
Moreover, similarily, about sea weed except a 
Heterochordaria abietina, Namely, the 
Monostroma nitidum of a Chlorophyceae, a 
Ulva pertusa, Ulva sublittoralis, an 
Enteromorpha prolifera, a Bryopsis plumosa, a 
Caulerpa lentillifera, a mill, Chaetomorpha 
crassa, the Okinawa mozuku seaweed 
(Cladosiphon okamuranus) of a Phaeophyceae, 
a Mozuku seaweed (Nemacytus decipiens), an 
Ecklonia cava, Ecklonia maxima, giant kelp, 
Lessonia nigrescens, a Fucus evanescens, 
Ascophyllum nodosum, Durvillea antarctica, an 
Ecotocarpus, the Gracilaria verrucosa (Ceylon 
moss) of a Rhodophyceae, a Porphyra tenera, 
a Porphyra yezoensis, a Gelidium amansii, a 
Gelidium subcostatum, Pterocladia tenuis, a 
Gloiopeltis furcata, a Gloiopeltis tenax, 
Eucheuma cottonii, Eucheuma spinosum, 
Gigartina chamissoi, Iridaeapulchra, a Chodrus 
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yendoi, a Chodrus ocellatus f. crispus, chondrus 
oceilatus (red algae), a Rhodymenia palmata, 
an Asparagopsis hamifera, a Ceramium 
boydenii, each extract was obtained. 
Furthermore, about the other solvent, namely, 
methanol, an ethanol, an isopropanol, n- 
butanol, 1,3- butylene glycol, a propylene 
glycol, an ethyl acetate, acetone, methyl ethyl 
ketone, acetonitrile, a dimethyl sulfoxide, a 
dimethylformamide, chloroform, n -hexane, and 
benzene, the extract was obtained from each 
sea weed by the same method as water. 



[0029] 

EXPERIMENT 1 (examination of a 
hyaluronidase inhibitory activity) 

The measurement of the hyaluronidase 
inhibitory activity of each sea weed extract 
(extract sample) obtained by the above 
manufacture example was done with the 
following method. 

Each sea weed extraction extract sample 200 
microliter obtained by the above manufacture 
example is added to enzyme solution 100 
microliter (type IV-S from Bovine testis, made in 
SIGMA company) (1,580 unit/ml). 20 minutes 
was left by 37 degrees-Celsius. 
Next, enzyme activator (Compound 48/80 and 
made in SIGMA company) solution (0.1 mg/ml) 
200 microliter is added. After leaving 20 minutes 
by 37 degrees-Celsius, Hyaluronic acid 
potassium (from rooster comb, product made 
from Wako Purechemical KK) solution (0.4 
mg/ml) 500 microliter which is a substrate is put. 

It was left at 37 degrees-Celsius 40 minutes. 

Subsequently, 0.4N sodium hydroxide 
solution 200 microliter is added. After stopping 
reaction, the amount of N-acetyl hexosamines 
produced by the modified method 
(J.Biol.Chem., 217,959 (1955)) of a Morgan- 
Elson method was calculated from absorbence 
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OD585 nm. 

Moreover, 0.1 mM acetic acid buffer (pH3.5) 
is used for an enzyme reaction. The 
hyaluronidase inhibitory activity was calculated 
by the inhibition rate which is calculated from 
the following formula. 



[0030] 



[Equation 1] 



□ > hD-yl'ODjjsnm 



mODjisnm 



n> ho-;l/ODs8snm 

Inhibition rate = control - sample /control 
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[0031] 

About the water extract of each sea weed 
obtained by the above manufacture example 
(extract sample), the result which calculated the 
50% inhibitory concentration (IC50) from the 
inhibition rate in various sample concentration is 
shown in following Table 1 . 

This shows that the lower the numerical value 
is, the higher the hyaluronidase inhibitory 
activity is. 

[0032] 



[Table 1] 
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[Table 1] 

(Hyaiuronidase inhibitory activity) 

Test material, Disodium crornoglycate (comparison) 

Chlorophyceae 

Monostroma nitidum extract 



Ulva pertusa extract 
Ulva sublittoralis extract 
Enteromorpha prolifera extract 
Bryopsis plumosa extract 
Caulerpa lentillifera extract 



02/06/10 



20/33 



(C) DERWENT 



JP9-67266-A 



THOMSON 

* 

DERWENT 



Mill extract 

Chaetomorpha crassa extract 
Brown algae 

Heterochordaria abietina extract 

Okinawa mozuku seaweed (Cladosiphon okamuranus) extract 

Mozuku seaweed (Nemacytus decipiens) extract 

Ecklonia cava extract 

Ecklonia maxima extract 

Giant kelp extract 

Lessonia nigrescens extract 

Fucus evanescens extract 

Ascophyllum nodosum extract 

Durvillea antarctica extract 

Ecotocarpus extract 

Rhodophyceae 

Gracilaria verrucosa (Ceylon moss) extract 

Porphyra tenera extract 

Porphyra yezoensis extract 

Gelidium amansii extract 

Gelidium subcostatum extract 

Pterocladia tenuis extract 

Colpomenia sinuosa extract 

Gloiopeltis tenax extract 

Eucheuma cottonii extract 

Eucheuma spinosum extract 

Gigartina chamission extract 

Iridaea pulchra extract 

Chodrus yendoi extract 

Chodrus ocellatus f. crispus extract 

Chondrus ocellatus (red algae) extract 

Rhodymenia palmata extract 

Asparagopsis hamifera extract 

Ceramium boydenii extract 

[0 0 3 3] [0033] 

i (D^i) ±123^1 (CtfL (Device of Table 1). The result shown in 
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above Table 1 shows that the sea weed 
extract of this invention, namely, each extract of 
the Monostroma nitidum of a Chlorophyceae, a 
Ulva pertusa, Ulva sublittoralis, an 
Enteromorpha prolifera, a Bryopsis plumosa, a 
Caulerpa lentillifera, a mill, the Heterochordaria 
abietina of a Phaeophyceae, an Okinawa 
mozuku seaweed (Cladosiphon okamuranus), a 
Mozuku seaweed (Nemacytus decipiens), an 
Ecklonia cava, Ecklonia maxima, giant kelp, 
Lessonia nigrescens, a Fucus evanescens, 
Ascophyllum nodosum, Durvillea antarctica, the 
Porphyra tenera of a Rhodophyceae, a 
Porphyra yezoensis, a Gelidium amansii, a 
Gelidium subcostatum, Pterocladia tenuis, a 
Gloiopeltis furcata, a Gloiopeltis tenax, 
Eucheuma cottonii, Eucheuma spinosum, 
Gigartina chamissoi, Iridaeapulchra, a Chodrus 
yendoi, a Chodrus ocellatus f. crispus, chondrus 
ocellatus (red algae), a Rhodymenia palmata, a 
Ceramium boydenii, it shows the very high 
hyaluronidase inhibitory activity which is equal 
to the disodium cromoglycate (control) which is 
known for the hyaluronidase inhibitory activity. 
Many of this is observed. 

Moreover, the extract obtained from the other 
extracting solvent, also showed the almost 
same result as a water extract. 

Particularly as for the Ulva pertusa which is a 
Ulva genus, Ecklonia maxima of an Ecklonia 
genus, Lessonia nigrescens of a Lessonia 
genus, Ascophyllum nodosum of an 
Ascophyllum genus, Durvillea antarctica of a 
Durbillea genus, the Gloiopeltis tenax of a 
Gloiopeltis genus, Iridaea pulchra of Iridaea 
genus and a Chodrus yendoi, it turned out that 
hyaluronidase inhibitory activity is remarkably 
high. 

On the other hand, even when it is the same 
sea weed extract, the sea weed extract which 
consists the outside of the range of this 
invention, namely, each extract of 
Chaetomorpha crassa of the Nostoc genus of a 
Chlorophyceae, the Ecotocarpus of the 
Ectocarpus of a Phaeophyceae, the Gracilaria 
verrucosa (Ceylon moss) of the Gracilaria of a 
Rhodophyceae, and the Asparagopsis hamifera 



02/06/10 



22/33 



(C) DERWENT 



JP9-67266-A 



THOMSON 

* 

DERWENT 
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[0034] 

Example 1, Comparative Example 1 (production 
of cream) 

After mix-dissolving separately the components 
1-7 shown in the following table 2,8-11, the 
solution of components 1-7 is added, while 
stirring the solution of components 8-11. A 
component 12 is added halfway, cooling, after 
making it emulsify. It cools to a room 
temperature. 

Cream shown in the following table 2 was 
prepared. 

In addition, the figure in a table shows a 
compounding quantity (weight %). 

POE(20) shows polyoxyethylene and its 
addition number of moles (even in the following 
Examples, it is the same ). 

Moreover, Comparative Example 1 is the 
case where cream is prepared without blending 
the sea weed extract of this invention of a 
component 8. (It prepares without blending a 
sea weed extract also in following Comparative 
Example 2-4). 
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Fable 2] 

(Cream composition) 

Combination component Example 1 Comparative 

Example 1 

1 Liquid paraffin 

2 Squalane 

3 Cetostearyl aocohol 

4 Yellow wax 

5 Glyceryl monostearate 

6 POE(20) sorbitan mono-laurate 

7 Propylparaben 

8 Sea weed extract 

9 Diglycerine 

10 Methylparaben 

11 Purified water Balance Balance 

12 Fragrance Trace amount Trace amount 



[0 0 3 6] 

mm) 

rtm 3 i^-rfi£# 1 - 6 srnui 
M# 8 ^D^Tia^ 3 (c^-r 



[0036] 

Example 2, Comparative Example 2 
(manufacture of a skinjotion) The components 
1-6 shown in the following table 3 are added to 
a component 7 in order, and are dissolved. 

Furthermore a component 8 is added. The 
skinjotion shown in the following table 3 was 
prepared. 
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(Skinjotion composition) 

Combination component Example 2 Comparative 

Example 2 

1 Sea weed extract 

2 1 ,3- butylene glycol 

3 Citric acid 

4 Sodium citrate 

5 Ethanol 

6 Methylparaben 

7 Purified water Balance Balance 

8 Fragrance Trace amount Trace amount 
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MMM3 S J*4fcfl|3 Example 3, Comparative Example 3 

^^g) (manufacture of an essence) It mixes, after 

-p-ep-fe d — -a-fife^y i 4 > f# dissolving separately the components 1-4 and 

X?*qfrffllr«i» the components 5-9 which are shown in the 

Tj-b »^B'J^t-ffrHt«» fen following table 4. The essence was prepared. 
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(Essence composition) 

Combination component Example 3 Comparative 

Example 3 

1 Sea weed extract 

2 Glycerol 

3 Carboxy vinyl polymer 
(Molecular weight 1 ,000,000 - 1 ,500,000) 

4 Purified water Balance Balance 

5 Acetic acid d1- alpha-tocopherol 

6 Ethanol 

7 POE (40) hydrogenated_castor_oil 

8 Methylparaben 

9 Fragrance Trace amount Trace amount 
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Example 4, Comparative Example 4 
(manufacture of a milky lotion) The components 
1-7 shown in the following table 5 were heat- 
dissolved by 70 degrees-Celsius. 
On the other hand, components 8-13 are heat- 
dissolved by 70 degrees-Celsius. The above- 
mentioned fats and oils solution (components 
1-7) is added. 

Cooling, after making it emulsify, a 
component 14 is added halfway and it cools to a 
room temperature. The milky lotion shown in the 
following table 5 was prepared. 
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E £ ft # 




W4 




1 




1 0. 


0 


10.0 


2 




1. 


5 


1. 5 


3 




0. 


5 


0. 5 


4 




2. 


0 


2. 0 


5 


POE(20)xf-r y in-?* 


0. 


7 


0. 7 


6 


^y y» 


0. 


1 


0. 1 


7 




0. 


1 


0. 1 


8 




0. 


1 




9 


try**} v 


2. 


0 


2. 0 


10 


b a/# * -> t — jv* y - 


0. 


1 


0. 1 




(^filOO^-lSOTJ) 








11 


X £ ^ - )V 


1 0. 


0 


10.0 


12 




0. 


1 


0. 1 


13 






>< 5 y x 


14 


$14 







(Milky lotion composition) 

Combination component Example 4 

Example 4 

1 Liquid paraffin 

2 Isopropyl myristate 

3 Glycerol mono stearate 

4 Stearic acid 

5 POE(20) stearyl ether 

6 Glycyrrhetic acid 

7 Butylparaben 

8 Sea weed extract 

9 Glycerol 

1 0 Carboxy vinyl polymer 
(Molecular weight 1,000,000 - 1,500,000) 

11 Ethanol 

12 Methylparaben 

13 Purified water Balance 

14 Fragrance Trace amount 



Comparative 



Balance 

Trace amount 
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[0042] 

EXPERIMENT 2 (the usage test evaluation 
result) The following usage test evaluated 
effectiveness of cream, a skinjotion, an 
essence, and a milky lotion of Examples 1-4 
containing the water extract of each sea weed 
obtained by the above manufacture example, 
and Comparative Example 1-4. 

(Usage test) To every five females (30-50 
years old), twice a day (a morning and night), 
theree consecutive months, Examples 1-4 
and Comparative Example 1-4 were made to 
use for their right and left faces by the half * 
face method, the questionnier on small wrinkles 
(A) and quality [gloss (B), moisture (C)] was 
done. 

As for the questionnaire, when an Example 
(this invention goods) is good, it was made 
CIRCLE (improvemet effect). When an 
Example (this invention goods) and 
Comparative Example do not change, it was 
made TRIANGLE. When Comparative Example 
was good, it was made * (no improvement 
effect). 

The result of these use tests is shown in the 
following table 6. 
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$$©AE±'MaK Bass, ci*a^*at 
(Use test evaluation result) 
Test material Evaluation 
Comparative Example 1 
Example 4 

(Cream) (skinjotion) 
Chlorophyceae 
Monostroma nitidum extract 
Ulva pertusa extract 
Ulva sublittoralis extract 
Enteromorpha prolifera extract 



Example 1 Example 2 
Comparative Example 2 

(milky lotion) 



Example 4 
Comparative 
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Bryopsis plumosa extract 
Caulerpa lentillifera extract 
Mill extract 

"hosojuzumo2 extract 
Brown algae 

Heterochordaria abietina extract 

Okinawa mozuku seaweed (Cladosiphon okamuranus) extract 

Mozuku seaweed (Nemacytus decipiens) extract 

Ecklonia cava extract 

Ecklonia maxima extract 

Giant kelp extract 

Lessonia nigrescens extract 

Fucus evanescens extract 

Ascophyllum nodosum extract 

Durvillea antarctica extract 

Ecotocarpus extract 

Rhodophyceae 

Gracilaria verrucosa (Ceylon moss) extract 

Porphyra tenera extract 

Porphyra yezoensis extract 

Gelidium amansii extract 

Gelidium subcostatum extract 

Pterocladia tenuis extract 

Colpomenia sinuosa extract 

Gloiopeltis tenax extract 

Eucheuma cottonii extract 

Eucheuma spinosum extract 

Gigartina chamission extract 

Iridaea pulchra extract 

Chodrus yendoi extract 

Chodrus ocellatus f. crispus extract 

Chondrus ocellatus (red algae) extract 

Rhodymenia palmata extract 

Asparagopsis hamifera extract 

Ceramium boydenii extract 
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A in a table is a small wrinkles. B is a gloss. C shows a moisture. Moreover a 
blank part means un-performing it. 
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(Device of Table 6) The result shown in the 
above table 6 shows that in the formulation 
which blended the extract of the sea weed of 
this invention range (Example) [cream, a 
skinjotion, an essence, and a milky lotion], the 
improvement effect of small wrinkles (A), gloss 
(B), and moisture (C) was observed. 
This effect is assumed that The hyaluronidase 
inhibitory activity substance contained in a sea 
weed extract suppresses decomposition of the 
hyaluronic acid in a skin cell. By maintaining the 
level, a reduction of the moisture retention of 
the skin, softness, and springiness is restrained. 
Activation, the skin ageing-preventive effect, 
etc. of a remarkable skin cell are intended. 
Generationof a wrinkles or rough skin is 
prevented. 

The youthful skin which it was smooth and 
was carried out gently was given. 

On the other hand, even when it is the same 
sea weed extract, in the formulation [cream, a 
skinjotion, an essence, and a milky lotion] 
(Comparative Example) which blended the 
extract of sea weed which consists the outside 
of this invention range, namely, each extract of 
Chaetomorpha crassa of the Nostoc genus of a 
Chlorophyceae, the Ecotocarpus of the 
Ectocarpus of a Phaeophyceae, the Gracilaria 
verrucosa (Ceylon moss) of the Gracilaria of a 
Rhodophyceae, the Asparagopsis hamifera of 
an Asparagopsis hamifera genus, the 
improvement effect has not observed about 
small wrinkles (A), gloss (B), and moisture (C). 
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the hyaluronic acid decomposition inhibitory 
effect. 

Generationof a wrinkles or rough skin is 
prevented. It is smooth and the effect of giving 
the youthful skin carried out gently is obtained. 

By blending this, the suitable hyaluronidase 
inhibitor for high safety skin external preparation 
etc. is provided. 

Moreover, the hyaluronidase inhibitor of this 
invention maintains the wettability of a joint, and 
can utilize it also as a therapeutic agent of a 
joint etc. Moreover, it is useful also as the anti- 
inflammation and an antiallergic agent. 
Furthermore, the hyaluronidase inhibitor of this 
invention is extracted from the sea weed used 
for edible etc. from old times. Therefore, the 
safety to a human body has the hyaluronidase 
inhibitory activity which it was very high and 
moreover excelled. 

It can thus use various applications, such as 
a pharmaceutical, a quasi-drug, and cosmetics. 
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f-/H;/Pu— x, b Kn^f v-xf-A-tr/l'O— x, i])VK 

[0019] RSJgJWi: Ua±, £,t,#&*S, 

Y/UbVKig, ft KopKiS, A?****?** 
UgxXvVK 2, 4, 4' -t Ko 

^yy'7i-^I-f/k 3, 4, 4' -h'J^OO* 

l^/A-S^, x? y-/Mf££0»-$-6 - fc AT* & . 
[0020] mWi&nt LTJi, ^f-/Ph Kadf ^ 

b/K 7Xri;wb*yBN££, ^-hMfcLTli, xf 

hid^-hu^A. x^y^r syenite, troy 

3yKf^> pHliierJkLTti. 7jd£th'J<>A, 
Mix?/— /i/7*S>\ ?x>-K, ?x>fiW-hy«7 

[0021] ^l^iSJK ■ WittMt LXi^ 2 -b HO 

-t&ZttfX'ZZ. t'?$.>mtLXl*. b'^SVA, 
b7SyB. b'^SfC, b*?5^D, b'^S^E, t* 
^S^F, t7SyK. b^$>-P, t75yu. fjlV 

*n>y hm&kif*K^<nmwim*m^?&^hifix 

v % cM^y, ^yo^yy. byy, hi^-y^ 7 
1-^75-y, f-o>->\ M)7'h7ry, v'X-f- 
>\ yXf-<y. ^-f^t— >\ 7"o'jy, b Ka^f 
n'jy, rx^^BL riv-mym. T)V*?~y. 

[ 0 0 2 2 ] 3rfc. ffigfi&JHi, iit^tcK^sns i> 
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6 

0%. im&ttt ltm#o-8o%, #waawjo~ 

12%. «i£#]l-l 5%, fiHS/k^^x, KffiJHft 

ry^-^7»/7, 7ryf-y3y. -try-M. 
[0023] *mwntT/\sx3~y~-mmmz&.mtt. 

10 «tf4k LTfflV^%^coa^0H|^^-ri:J^TO(l)-(4) 

<nm*)x*foz>„ 

*^B8wis^ftiaj^io . 1 ~ 1 0 %. mt2 o~7 0 
%, #H*si4#j2~7%, *«wi~i o%, mw?tv* 

[ 0 0 2 4 ] (2) 

*%H8oiS^fi&ai!Bj0 . 1 ~ 1 o %. Jftfr 1 0—4 0 . 

%, r^3-/wfio~i 5%. %mmmis%. # 

20 }©ffll~ 1 0%. gg*/^yx t R6 

[ 0 0 2 5 ] (3) teSt*, H^iaoo^ 

*^<7)?festtai!i%i 0 . 1 ~ 1 0 %. T)\>-3 ~tim 5 ~ 

2 0%, imiv£1*a'J0~2%, «^<|2~8%, t@«iffJ 
0-2%, SBHtKJjJ-JWO-O. 5%. ^fk-hmo- 
0. 1%. pHI^FIO-O. 2%. ff^TK^'^yx, 

[0026] (4) ?MC0t§r& 
30 ^H^MftaSM 0 . 1-10%, 7/1-3 2 ~ 
10%, #©PJ2— 1 0%, isa^«so~2 0%, jllBt 

««ji 0-20%, fg$?^^yx, Rsi^ima, mm 

[0027] 

[HS6CT1 <5:^, mmm. mmmtzk 9*w»*ft«t 

[0028] M^M (jte^ltfjai^lBS) 
V>y^<?)fg^ 1 0 0 g £ 2 0 3B#ISiU'P 

-^•y^wiaj^i 6g^#t. *)^, iBieitLT, 

£W4)*aL SSBIlWt hx^", T^T^J- 

-<?-, *^T^, X^'T^yj, ^^^E, 9\Z\s*/9^ 
^yyaXt. ^gmS^03^-^^'7^:X'x•, ^x 
^, Ecklonia maxima, y>>f 7yh^7", L 

essonia nigresc«is , hy\'"7^, Ascophyllum nodosu 
n, Durvillea antarctica, h'n, fi^K<7)^rf 

yj, TtWJ. X^bVU, h5^t. 
Pterocladia tenuis, 7^077!;. 77/11. Eucheu 
50 ma cuttonii, liucheuma spinosum. (iigartina chaniisso 
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8 



U Iridaa-i pule lira N XV* v y7V^. M-A'#.. 

!f^2:f#^r. S&fc. i&comm. -1-%fr*>. X?S-)V. 
x-?;-)),, >fyrD/v-A<. n--/:?./-/K i, 

xf-/K r-fch>\ ^f;l/xf^hy, T-fer-— hU 
[0029] IS^fiSH 1 ( b T/H3^^-Hf|5lW?S14iS 10 

m 

ismmmTntz^commmm^ (x^xwb) <r>t 

ti. $m (type IV-S from Bovine testis, SIGMAtt 
m mWil 00 u 1 U,580uniVml) teJja»tMTfl»* 



*fc**o»aaiiaix^xisfi2o o/* i srjnxt. 37 

•CT^O^JJdffiL^. MftSgttflftg (Compound 

48/80, SICMAflJg) }f M (O.lmg/ml ) 2 0 0 m 1 £flu 
3 7-CT2 0^|S3»gL^. SKT-ftSbT/Un 

yfe'^'J^A (from rooster comb, WXMMttM) Wfc 
(0.4mg/ml ) 500//I £A*U 3 7*CT4 OftfflffiS. 

Ltc. &^T. 0. 4N*Bt^ht;^A^?g2 0 0/z 
1 &MZ-XRm&i$±Zlttz&. Morgan-El son^)^ 
(J. Biol. Chem., 217, 959(1955)) TdktfcLJtN-T-te 

fc* BiaiRJSlCliO.lmM gffi£fg©?£(pH3.5 ) 
[0030] 

[Si] 



3V ho— j|/ODsatnm 



[0031] ±siwmmx-ntz^^>m^m<r>7mtiim * ; 1 

(x^x|j§|Sf) fcrotvc , H4|ffiiKT^H8*«>6 20 [0032] 

5 o%iawm!S (icio) *»as Lfcis*tnE« it imi i 
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6 8 




Lesson la tiigrescensfl&tff$f 
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Ascophyllun nodosuajfift^j 
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Durvillea antarctica$Afr& 


1 1 


















1 o U 




t*y VifiEbfe 
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U 8 




Pterocladia teouistftdife 






7*07/ vteffiftt 


3 5 






2 0 
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Eucheuaa cottoniif&ti!4& 


118 




Eucheuna spinosuaft! fctl^J 


4 7 




Gigartina chanissoifftEtift 


10 1 




lridaea pulchraltilttft 


1 0 
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14 3 






13 7 






112 










r 5 ^^jftmtt 
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[oo33] <m co^m> am i fcysLfcfs**»£> 

mcoh h^y-v . t-j-tshk **r*-9\ xzst*s 
y. ^ti^r?. $;k 

i-V^tX?. ^X9. Ecklonia maxima, S^-v 

-f TS' h3'Vl<''7". Lessonia nigrescens , t^*?;?. As 
cop hy Hum nodosum. Durvillea antarctica. Wc$§M&> 
T-y-PV-SV. XftVJ, 7? If, h7^t, Pteroc 
ladia tenuis. 7?D7/l)> 77/';, Eucheuma cot 
tonii. Eucheuma spinosum. Gigartina chamissoi . Iri 
daea pulchra. l/'/y?^, Y^-frfi . 7^. ^ 



*T*y-&P>T-f-T-tt. ^^J^COEcklonia maxima. 
l"y V— TJ^OLessonia nigrescens , 7^37^7A 
JS^>Ascophyl lum nodosum. b* U TJ^<0Durvi 1 lea a 
ntarctica. y J VM<7)~?y S *J , I r i d a e al<01 
ridaea pulchra. JCV>yyv^(i. hT^n? ~ 

vo 03 4i mmm\. ftmmi (?<j-j±<7)wm) 

50 ^'hT'l^TM 2 2rjDi.TM^iT^SJL. Tld^2tC 
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1. 1 

(ffifi%) SrS^U POE (20) fcfc. ;K>J ?h*-vOC-7- 



.1. 2 



Wm.Ltzh<r)X'fo&) . 
[00353 
[f«l23 



K £ as # 




mi 




i 


y h > (#70) 


5. 


0 


5. 0 
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* £ 7 7 y 


1 4. 


0 


14.0 
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-fe Mr7 »J /u t n — n/ 


6. 


0 


6. 0 
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1. 


5 


1. 5 
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2. 0 
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POE (20) V^e^t/5 0l/-h 
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2. 0 
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0. 
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0. 1 
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5. 0 
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> *yv* 5 *< *s 


0. 
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0- 2 
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5 v x 
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[0036] 5Wi2. (-(tiefc*<0^) 

TK^3tC^-f^l-6^)l»:)S^7tJUi.T^ [0 0 37] 

U 2 ^fm8&M£l^m3l,z5j;-?im*£mmLX2Q [f!3] 



ffi & fit # 


mmm2 


J±t£0*2 


1 




0. 2 




2 


1/ ^ ^ z*-K* 


3. 0 


3. 0 


3 


^KE 


0.0 2 


0.0 2 


4 




0.0 5 


0.0 5 


5 


-x jt / — >w 


18.0 


18.0 


6 


> *f- ? ^ ^ 


0. 1 


0. 1 


7 




? y x 


/** 5 > * 


8 




Sfcfi 





[0 0 383 nsg(^3, ymms (0mwxvwm) * [0039 3 



E £ /ft # 


3&fcfll3 




1 




2. 0 




2 




3. 0 


3. 0 


3 




0. 5 


0. 5 




(fr^SlOOTy-lSOB') 






4 








5 




0. 1 


0. 1 


6 


X £ / — 7U 


10.0 


10.0 


7 


POE (40) ffiYbfe^ vi* 


0- 5 


0. 5 


8 


y ^ */ /< ^ V 


0- 1 


0. 1 


9 









[00403 lUSfePN . it!$0»l4 (?L$<Ogfjt ) 1 4 £flnxTSgiS*-C?frin L- . TIE^ 5 

TltlSl 5 fc^-j£*> 1-7^70 TITllllSSSJJ? Lfc . - fcSj***UK£Hi! L/L* . 

l£#8~ 1 3 £ 7 0°CT'»i§JMf L , Iwitltltlllfi^ [00413 

( 1 - 7 ) £ L . ¥Ut $ H ti® , L3r# & [ ft 5 3 
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ffi £ AS # 
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B6M' ( 7 7 ^ S ID) 


1 0. 
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10. 0 


2 




1. 
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1 . 6 
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0. 
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0 . 5 
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Xf 7'J 


2. 


0 


2. 0 


5 


POE(20) Xf7'J)H-5 l A' 


0. 
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0.7 


6 




0. 
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0, 1 


7 




0. 
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0. 1 


8 




0. 


1 
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^ H 'J ^ 


2. 


0 


2. 0 


10 


is A'.-jf * s/ tr — a>& sr- 
(#Tfil0O7?~lS<W) 


0. 


1 


0. 1 


11 




1 0. 


0 


10.0 


12 




0. 


1 


0. 1 


13 








14 


*» 







[0042] (&fflf-X MFMSK) 

-4 at^itKM 1 ~ 4 « ? U - A . -fKK*. MSiS. ?L 

(flfflfXM Att(3 0-5 0t) 5«^>fc, IB 20 
20 (ffifcg) . ^3^B^HSfe<5!ll~4i:jtt2Wll 



*ot^-crv^-MiaE^tf-5^„ rv^— nasi, m 
mm jwin#&fctto 9) . 

SIMM ktt«WjWS*>fe3Srvti&^(iA. 

[0043] 
[fS6] 
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Eck Ionia naxiuaJS) ffcft 
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Lesson i a nigrescensftl ffl4& 

As copby Hub Dodosunfffi tti 4ft) 
Purviliea antarcticaft tb& 
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o o o 


o o o 

AAA 


o o o 
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XXX 
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Pterocladia tenuisl&aitt 
y # u y / y faaJ^SJ 

Eucheiua cottoniiOtti^g 


O O O 


o o o 


O O O 
O O O 


o o o 
o o o 


m 

m 


Euchetna spicosuafftttffi 
Cigartioa CDa&issolfAfti&i 
Iridaea pulchra&i tbtt 

r 5 ^n-tfitfj«5 


O O O 
O O O 


o o o 


O O O 
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[0044] (S6«f^) JJ»6tejRrt1iai36»feifl 

m immw) u-a, $mm. fLien a, 
*m ( a > . m ( b ) . aso^ ( c > ^«^a* { i2y>^ 



(A) , R (B) , f|V* (C) fc <>i&«aMiiiBK>6*i 

[0 04 5] 
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